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@> Self-supporting polymeric material, particularly for fabricating motorvehicle interior panels, roof panels and works, 
manufacturing method therefor, and interior panels and works produced with said material and method. 

@ The material is characterized by a cell structure and at 
least one continuous surface layer (f 1t f 2 ) which carries 
raised and/or microraised decorative elements simulating 
coverings in general, and is obtained by subjecting a ther- 
moformable cell sheet (10) to the actions of heat and vac- 
uum in microporous structure molds (20) which form the 
sheet surface without altering the cell structure. 
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This invention relates to a self-supporting 
polymeric material, particularly for fabricating 
motorvehicle interior panels and works, as well as 
to a method of manufacturing it. 
5 Panels and in general self-supporting interior 

works have been fabricated heretofore by combining 
a covering with a support of adequate strength 
char act eri st i c s • 

Within this general . fabricating technique, many 

10 solutions have been brought forth directed, in 

general f to provide supporting materials exhibiting 
high mechanical characteristics combined with light 
weight and good sound and thermal insulation properties* 
Specially suitable for such applications have 

15 shown to be cardboards of the corrugated type, formed 
from either pressed materials or polymeric ones, but 
their use has posed some problems arising from the 
combination thereof with a covering layer. The covering 
is, in fact, pressed on after applying a coating of 

20 an adhesive, and possibly heat softening the covering 
material. 

It will be readily appreciated that the pressure 
exerted during the covering application step on both 
the covering and support, can produce irreversible 
25 deformation of the support channels or cells by 

squeezing, with attendant deterioration of the mechanical 
characteristics, as well as of the sound and heat 
insulating properties afforded by the presence of "such 
channels or cells. 
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^Particularly affect by ^ process ^ 
mechanical strength of the final product, owlng ^ 
the decreased moment of inertia of the load-bearing 
section resulting fro- the sneezed cells. 

Accordingly, the task of the present invention is to 
overcome the mentioned drawbacks. The inventive idea is to 
provide such a self-supporting polymeri<j material>partio _ 
ularly for motorvehicle interior panels and works which may 
oe surface patterned, to impart . surf ace micropattern thereof 
» such a way as to reproduce the surface tenure of a de- 
sired covering, thereby obviating for the need of applying 
such a covering, separately. Jor the purpose it is advan^ 
tageous that the Serial is a cell Serial of the above 

r'^ 6 WUCh ln adMti ° n haS tbe of heat- 

formabxli^ without altering the cell structure of the 
basic material. 

_ According to one aspect of the present invention ttrt 

task.s^a^ved bya s.lf-supportingpo^eric material, partieular- 
* for fabricating motor vehicle interior panels, roof -panels 
and worts,. characterised in that it has a cell struc- 

ture defined by continuous cells and discontinuous ones, 
and at least one continuous surface layer forced with 
raised decorative elements obtained by vacuum the™*™**. 

This is accomplished according to the invention by 
subjecting one or both faces of a polymeric cell thermofor- 
mable material sheet to the action of a vacuum in micro- 
porous structure moulds capable of reproducing on the ma- 
terial surfaces being treated the surface pattern of a ' 
covering (such as imitation hide, or the like) and/or any 
other decorative raised element. 
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An advantageous application of the invention 
concerns the formation of panels and interior works 
in general by severing a polypropylene sheet with 
parallel and continuous cells, as obtained for example 
by a continuous extrusion process, and subjecting to 
vacuum forming, in a micro porous mould, that surface 
of the severed piece constituting the panel which is 
will be left exposed to view such that the appearance 
of a desired covering can be imparted thereto. 

Another advantageous application of the invention 
concerns the formation of sun visors for mo tor vehicles 
from corresponding pieces of said parallel cell 
polypropylene sheet, by subjecting to surface forming 
both faces of the piece in a corresponding microporous 
mould of the double die type. 

The microporous mould may be of any conventional 
type, and in particular one obtained from a mix of 
aluminum powder and two -component resin, especially 
epoxy resin. 

Further features and advantages will be apparent 
from the following detailed description, with reference 
to the accompanying drawings, where; 

c 

Figure 1 shows schematically the steps and means 
for forming a generical element,, such as a paaael or 
the like from the inventive material; 

Figures 2a, 2b are sectional views talcen through 
alternative cell sheets; and 

Figure 3 is a schematical view similar to Figure 1 
but showing the steps and means for directly forming 
a sun visor. , 
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With reference to Figures 1 and 2, the numeral 10 
designates a piece cut from a cell sheet of a thermo- 
formable material, e.g. polypropylene, having an 
overall thickness in the 20 to 100 tenths of a rnilli- 
5 meter range. 

The sheet 10 is of a type having continuous 
rectilinear cells a defined by corresponding 
continuous walls s sandwiched between two surface 
layers f^-f 2 ; said sheet being manufactured continuous- 

.1° ly, e.g. by an extrusion process. 

According to the invention, the piece 10, cut 
to the size of the panel, or general interior work 
member to be produced, with small peripheral excess 
to permit clamping in the mould, is transported to 

15 a mould 20 of the microporous structure type. 

That mould comprises a sealed box 21 including 
a raicrogranular body 22 on which the active moulding 
surface 23 is formed. Advantageously the body 22 
has a differentiated grain size which decreases 

20 toward the active surface 23; the values of the grain 
size gradient ranging from about 2,000 to 50 microns. 
That body may be fabricated in any conventional manner 
and preferably from a layered mix of powder aluminum 
and a binder comprising epoxy resin. Within the box 

25 21 a vacuum is created through a conduit 24 connected 
to a corresponding pump (not shown) , the steady state 
vacuum level being in the 600 to 650 mmHg. In the 
mould, after closing the cover which engages the piece 
peripheral edges in clamping relationship, the piece 

30 10, as heated to about 170°C, undergoes surface 
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forming thanks to the action of the vacuum propagating 
to the forming surface 23 owing to the porous 
character of the body 22. Upon completion of the 
forming step, the piece is withdrawn and after 
edge trimming it appears in its final product form 
indicated at 30 in Figure 1. As may "be seen in the 
figure, the final product — be it a panel or interior 
work member — has the exposed surface 31 formed with 
the desired decorative raised pattern, e.g. a pattern 
simulating the texture of fabric, or a lath of fabric 
strips, or any other surface pattern of any desired 
covering. In particular, owing to the surface grain 
size of the mix 22 allowing a detailed reproduction 
of microraised surface motifs, it is possible to 
reproduce on the exposed surface the surface features 
which mark the imitation hide usually prepared with 
a calendering process. Still present and structurally 
unaltered in the final, product, together with said 
surface pattern, the cells a of the original sheet 10, 
so that the final product will retain all of the 
strength, heat and sound insulation properties of said 
original sheet. 

In the example of Figure 1, a sheet has been 
represented which has parallel cells a, but it will be 
apparent that such a structure would not be limitative 
to the invention. Figures 2a and 2b illustrate, for 
example, other possible structures for the starting 
sheet of the corrugated type, respectively sandwiched 
100 and plain 101. The advantage of using cell sheets 
of the type shown resides in the possibility thus 
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afforded of manufacturing them by continuous drawing, 

but if required, closed cell sheets, e.g. of the 

so-called honeycomb type, may be formed with the 

method of this invention* 

Figure 3 illustrates the same manufacturing 

method as Figure 1, but applied to the manufacture of 

sun visors for motorvehicles. In this case, the mould 

20 is provided with two juxtaposed die-type half-moulds 

200-201 which are both provided with microporous 

forming surfaces 230-231 and both subjected to vacuum 

action. Also in this case, the cell piece 10 of 

suitable dimensions is introduced into the mould as 

heated to about 170° C. After suitable softening, it 

is subjected to the vacuum action, which forms both 

surfaces by imparting them with the desired surface 

finish. Following withdrawal and die-cutting of the 

peripheral clamping edge, the resulting final product 

is a sun visor P having the cell structure shown in 

the figure. 

If desired, the raised pattern surface or surface 
formed otherwise with' the inventive method, may be 
flocked after applying a thin layer of an adhesive 
thereto -, the flocking being carried out in any conventional 
way, e.g. rain-like with the aid of an electrostatic 
field, using natural arid/or synthetic fibres. 

Of course, within the same principle, the 
embodiments and constructional details of the invention 
may be amply modified with respect to all that has 
been described and illustrated by way of example and 
not of limitation, without departing from the scope 
of this invention. 
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CLAIMS 

1 1. A self-supporting polymeric material, particularly 

2 for fabricating motorvehicle interior panels, roof- panels 

3 and works f characterized in that it has a 

4 cell structure defined by continuous cells and discontinuous 

5 ones, and at least a continuous surface layer (f -j ,f g) 

6 with decorative raised elements obtained by thermo- 

7 forming under vacuum. 

1 2. A material according to Claim 1, characterized 

2 in that it comprises a cell sheet (10) of polypropylene 

3 having at least one exposed surf ace (fi»f 2) with decorative 

4 raised patterns, in particular patterns reproducing 

5 the texture of fabric, imitation hide, and in general 

6 surface coverings. 

1 3. A material according to Claims 1 and 2, 

2 characterized in that it has continuous parallel cells (a) 

3 sandwiched between two surface layers (fi ,f 2) at least one 

4 whereof has decorative raised and/or microraised 

5 patterns. - 

1 4* A material according to Claims 1 and 2, 

2 characterized in that it has continuous corrugated 

3 cells cooperating with at least one surface layer 

4 having decorative raised and/or microraised patterns. 

1 5* A material according to the preceding claims, 

2 characterized in that it has honey comb- like cells or 

3 closed cells cooperating with at least one surface 

4 layer having decorative raised and/or microraised 

5 patterns. 

1. 6. A methodfar manufacturing a material according 

2 to Claims 1 to 4> characterized in that it comprises 
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3 the steps of subjecting at least one face of a 

4 polymeric cell thermof ormable material sheet to the 

5 combined action of a vacuum and heat in microporous 

6 structure moulds capable of reproducing on the 

7 surfaces of the material being treated covering 

6 patterns and/or raised decorative elements in general, 

1 7. A method according to Claim 6, wherein the 

2 thermof ormable polymeric material sheet is of the 

3 type having continuous rectilinear cells and being 

4 obtained by an extrusion process. 

1 8. A method according to Claims 6 and 7, for 

2 manufacturing motorvehicle panels or interior works, 

3 characterized in that it comprises the steps of: 

4 - severing a continuous cell polymeric sheet into pieces 

5 of slightly larger size than the final product such 

6 as to define a peripheral region for clamping the 

7 piece, 

8 - introducing said piece into a microporous mould 

9 having a forming surface for the corresponding panel 

10 surface, 

11 - applying lieat and a vacuum to the mould in such a way 

12 as to thermof oim the exposed surface of the panel, 

13 - withdrawing and die-cutting the final product. 

1 Sm A method according to Claims 6 and 7 for 

2 manufacturing motorvehicle sun visors, characterised 

3 in that it comprises the steps of: 

4 - severing a continuous cell polymeric sheet into pieces af 

5 slightly larger size than the final product such as 

6 to define a peripheral region for clamping said piece, 

7 - introducing said piece into a juxtaposed die micro- 
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porous mould having forming surfaces for the 
corresponding sun visor surfaces, 

- applying heat and a vacuum to both of the mould 
dies for thermo forming "both the surfaces of the sun 
visor, 

- withdrawing and die- cut ting the final sun visor 
product. 

10. A method according to Claims 6,7 and 8, 
characterised in that it comprises the additional 
step of flocking the thermoformed surfaces of the 
final product after the withdrawal thereof and the 
application of an adhesive layer to said 
surfaces* 

11. A motorvehicle panel fabricated from the 
material and with the method according to the preceding 
claims, characterised in that it has a continuous 
cell structure with at least one surface layer 
carrying raised and/or microraised patterns in 
general with a decorative character obtained by 
vacuum thermo forming. 

12. A roof panel for motorvehicles fabricated 
from the material and with the method according to the 
preceding claims, characterized in that it has a 
continuous cell structure with at least one surface 
layer having raised and/or microraised patte:rns in 
general with a decorative character obtained by 
vacuum thermo forming. 

13. A sun visor for motorvehicles fabricated 

from the material and with the mettiod according to the preceding 
claims, characterised in that it has a continuous 
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cell structure delimited by surface layers having both, 
decorative raised and/or nicroraised patterns in 
general obtained by vacuum thermof orming. 
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g) Self-supporting polymeric material, particularly for fabricating motorvehlcle interior panels, roof panels and works, 
manufacturing method therefor* and Interior panels and works produced with said material and method. 

@ The material is characterized by a cell structure and at 
least one continuous surface layer (f 1t f 2 ) which carries 
raised and/or microraised decorative elements simulating 
coverings in general, and is obtained by subjecting a ther- 
moformable cell sheet (10) to the actions of heat and vac- 
uum in microporous structure molds (20) which form the 
sheet surface without altering the cell structure. 




BNSDOCtP,:.<EP 0081761A3J_ 



ACTORUM AG 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



0 0 8*P^ l »c7 ,0 S u n| t>er 

EP 82 11 1256 



DOCUMENTS CONSIDERED TO BE RELEVANT 



T 



Category 



Citation of document with indication, wnere approprtare, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <lnt. CI. 3 ) 



FR-A-2 269 418 (NIHON) 

* Page 11, lines 14-28; claim 1 * 



DE-A-1 941 830 (ETIMEX) 
* Page 8, line 27 - page 9; fig- 
ure 3 * 



.FR-A-2 208 767, (LINCRUSTA) 

* Page 2 , line 29 - page 3 line 

19; figures 1-4 * 



DE-A-2 228 713 ( KOPPERSCHMIDT ) 
* Whole document: * 



1, 11- 
13 



1,3 



6-9 



FR-A-2 150 614 (EXICO) 



The present search report has been drawn up for at) claims 



B 29 C 17/03 
B 29 D 9/04 



TECHNICAL FIELDS 
SEARCHED (Int. CI. ') 



B 29 C 

B 29 D 
B 32 B 
B 60 R 
E 04 C 



Place of search 

THE HAGUE 



Date of completion of the search 

28-05-1984 



Examiner 

WELSCH H.R. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alon 

Y : particularly relevant if combined with another 

document f the same category 
A : technological background 
O : non-written disclosure 
P : intermedial document 



T : theory or principl underlying th inv ntion 
E : earlier patent document, but published on, r 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of th sam patent family, c rresponding 
document 



0061 781 A3 J_> 



